Introduction
Worldwide and in the U.S., employment rates of individuals with schizophrenia are far lower than those with other diagnoses or the general population. In recent reviews of European literature, between 15 to 20% of all noninstitutionalized, working-age individuals with schizophrenia were employed compared with 62 to 71% of nonaffected populations (1, 2). In the U.S., data from the 1994-1995 National Health Interview Survey on Disability (3) indicate that, among working age adults with mental health disabilities, only 17% of those with schizophrenia, paranoia, or delusional disorder were employed, compared to 33% of those with other mental health disabilities, and 77% of the nondisabled population. In the multi-site Schizophrenia Care and Assessment Program, a prospective, longitudinal treatment study of 1,643 individuals with schizophrenia at six sites, 22% of participants were employed at study baseline (4).
Despite these poor outcomes, a number of studies suggest that an evidence-based practice called supported employment helps people with schizophrenia return to work (5). Rinaldi and colleagues (6) studied a supported employment program in London for forty patients with firstepisode psychosis in which the proportion competitively employed rose from 10% at baseline to 28% at six months and 22% at twelve months. McGurk et al. (7) report the outcomes of thirty outpatients with schizophrenia receiving supported employment and found that 50% worked competitively during a two-year follow-up.
While supported employment services can enhance vocational outcomes, some research suggests that individuals with schizophrenia may benefit less from this model than do those with other forms of severe mental illness. In a metaanalysis of vocational outcome studies following supported employment as well as other rehabilitation models (8), patients with schizophrenia were significantly less likely than those with other disorders to attain competitive employment and less likely to be employed three months after placement. For example, a survival analysis of longitudinal outcomes of ninety supported employment clients (9) found 12-month competitive employment proportions of 19% among those with schizophrenia and schizoaffective disorders, compared to 46% among those with affective disorders and 57% among those with personality disorders. However, the number of studies included in the meta-analysis was small and some studies found no significant differences by diagnosis.
In summary, supported employment appears to be effective for individuals with schizophrenia spectrum disorders. What is not well understood is the model's differential effectiveness for those with schizophrenia versus other severe disorders in diverse populations, multiple locales, and different program structures. This study hypothesized: 1) the existence of an interaction effect on work outcomes between diagnosis and receipt of supported employment; and, 2) that in analyses stratified by diagnosis, supported employment would be associated with competitive work regardless of diagnosis.
Methods

Study Participants
The Employment Intervention Demonstration Program (EIDP) began in 1995 with eight U.S. study sites including the states of Maryland, Connecticut, South Carolina, Pennsylvania, Arizona, Massachusetts, Maine, and Texas (10). Eligibility criteria were: diagnosis, duration, and disability requirements for severe and persistent mental illness as defined by the U.S. Government Center for Mental Health Services (11); age 18 years or older; willingness to work; and, written informed consent. Patients were enrolled via provider referral, self-referral, family-referral, word of mouth, and, at the Massachusetts site, advertisements in newspapers. The total eligible study participant pool was 10,653; out of this group, 2,883 were invited to participate (excluding Massachusetts, which could not provide this information). Across all sites, including Massachusetts: 1,750 people agreed to participate; 1,655 completed the first interview; and 1,648 were randomized. For those who agreed to participate but were never randomized, reasons included subsequent patient refusal, ineligibility (based on age, unwillingness to work, or lack of informed consent), and patients lost to follow-up.
Out of 1,648 respondents who were randomized, the present analysis included 1,273 people --with subjects excluded for three reasons. The first was being employed at baseline, including all 182 Pennsylvania participants since their model focused on serving already-employed patients, and twenty-eight participants at other sites who were later determined to have been employed at the time of study entry. The second exclusion omitted a control condition (n=65) at the Connecticut site (the only site to use a 3-arm design), to create uniformity in cross-site statistical analyses comparing two conditions at each site. The third exclusion was complete absence of vocational outcome data among one-hundred subjects. Recruitment began February 1996 and ended May 2000, with participants receiving monetary stipends that varied by site and interview from $10 to $20. The 1,273 subjects came from: Maine (n=108), Connecticut (n=133), Massachusetts (n=166), Maryland (n=197), South Carolina (n=142), Texas (n=233), and Arizona (n=294). Human subjects' protections and confidentiality safeguards were reviewed and approved by each site's institutional review board.
Planned Interventions
Supported Employment
The study was designed as a randomized implementation effectiveness trial (12) in which sites tested different models of supported employment and compared them to control conditions. The experimental condition was always a form of enhanced best-practice supported employment (13) compared to either services-as-usual or an "unenhanced" version of the experimental model. At Maryland, Connecticut, and South Carolina the experimental condition was Individual Placement and Support (14) , where multidisciplinary provider teams engaged in rapid job search, placement into competitive jobs, and provision of training and ongoing support. The Massachusetts site used the Program of Assertive Community Treatment vocational model (15), with services provided exclusively in the community through a team of psychiatrists, nurses, case managers, and vocational specialists who placed patients in competitive employment and pro-vided continuous employment support. The Texas, Maine, and Arizona sites used experimental models developed especially for the EIDP. The Texas model included supported employment services with social network enhancements designed to create more balanced and reciprocal interpersonal networks. In Maine, the model used family-aided assertive community treatment teams working with an employer consortium of the area's major businesses to develop job opportunities and workplace supports. Arizona's integrated treatment team was comprised of psychiatrists, case managers, rehabilitation counselors, employment specialists, job developers, and benefits specialists emphasizing rapid job placement and ongoing support for job retention. Further detail about each site's experimental condition is available at the study's web site http://www.psych.uic.edu/eidp/.
Control Conditions
Ethical considerations barred a "no treatment" control condition, since subjects entered the study expressing willingness to work. Four sites used a "services as usual" control condition (Arizona, Connecticut, Maryland, and South Carolina) where subjects received whatever services were typically available. A fifth site (Massachusetts) used the Clubhouse model (16), in which facility-based services were provided according to a work-ordered day, with patients and staff working together on jobs in the program and in the community. The final sites used "unenhanced" versions of their experimental conditions, eliminating the social network component offered in Texas, and the employer consortium activities in Maine. Since some control conditions involved delivery of employment services, the measured effect of the experimental condition may be weaker than what might have been observed had all the control conditions been no-treatment conditions.
Measures
Dependent Variable
The outcome was competitive employment, defined as a job that: 1) pays minimum wage or higher; 2) is located in a mainstream, socially integrated setting; 3) is not set aside for persons with disabilities; and, 4) is held independently (i.e., not agency owned). This outcome evaluates subjects' ability to vie with nondisabled workers for a job in the open labor market.
Independent Variables
The first independent variable was study condition. All of the models in the experimental condition followed criteria established at the study's outset for best-practice supported employment: 1) integrated services delivered by a multidisciplinary team which met three or more times per week to plan and coordinate employment interventions with case management and psychiatric treatment; 2) placement into competitive employment; 3) development of jobs tailored to patients' career preferences; 4) a job search process that began immediately upon program entry; and, 5) provision of on-going vocational supports.
The second independent variable was primary diagnosis on Axis I of the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) (17). This was assessed at two of the sites (MD, CT) using the Structured Clinical Interview for the DSM-IV (SCID) (18) administered by trained interviewers. Case record abstraction at the remaining five sites (AZ, ME, TX, MA, SC) used DSM-IV diagnoses made by qualified individuals at baseline or less than twelve months prior to baseline and obtained from patient charts. Schizophrenia diagnosis was defined as DSM-IV code 295. xx (schizophrenia spectrum disorders). Over one-half (51%) of all participants had a diagnosis of either schizophrenia (33%) or schizoaffective disorder (18%). Another 24% had a primary diagnosis of major depression, 16% were diagnosed with bipolar disorder, and 3% with dysthymia. The remaining 6% had other diagnoses, with no one disorder affecting more than 1% of participants, including: post-traumatic stress disorder, anxiety disorders, delusional disorder, and obsessive-compulsive disorder. Because diagnosis was measured in two different ways, we conducted analyses of symptom patterns among patients with schizophrenia diagnoses obtained via SCID versus case record abstraction. We found highly similar patterns; that is, regardless of method used, participants with schizophrenia diagnoses had significantly higher cognitive and positive symptoms, significantly lower depressive symptoms, and no significant difference on negative and excitement symptoms.
Control Variables
Dichotomous variables included gender (male), race/ ethnicity (Caucasian), education (high school graduate), self-reported use of alcohol or street drugs, co-occurring mental retardation or developmental disability, disability beneficiary status (receiving Social Security income and/or Supplemental Security Disability income), and prior work history (number of months worked in the five years prior to baseline). Age was measured in ten-year intervals and age at first psychiatric hospitalization was measured in years, with current age substituted for those never hospitalized. Lifetime months hospitalized came from case records, using zero for those never hospitalized.
Physical health was assessed using the General Health Subscale of the Medical Outcomes Study Short 
Masking and Contamination
No attempt was made to mask interviewers to study condition assignment given the nature of some interview items and the fact that study condition was associated with separate programs. However, interview staff was completely separate from clinical/vocational staff, and interviewers had no stake in the study's outcome. To avoid contamination, no preliminary results were released until all data collection was completed.
Supported Employment Fidelity
A supported employment fidelity assessment applicable across models was developed and administered independently by research staff at the point of each program's maturity. All experimental conditions exhibited high levels of fidelity to the model (27). As a "manipulation check" of fidelity (28, 29), the amounts and types of vocational services de- symptoms, and symptoms of excitement (21-24). PANSS interviewer interrater reliability was monitored on an ongoing basis both within and across study sites; periodic refresher training occurred via monthly teleconferences with the scale's coauthor (L. Opler). An independent psychometric evaluation of PANSS interrater reliability (25) found good to excellent reliability, with total sample intraclass correlation coefficients (ICCs) from .71 to .87, and mean ICCs for Positive symptoms = .92 (SD=0.05), General symptoms = .83 (SD=0.15), and Negative symptoms = .81 (SD=0.16).
Work motivation was measured by a six-item scale developed for this study (26), using items from published work motivation scales that were pilot tested with 251 psychiatrically disabled outpatients. Scores ranged from 6 to 24, with a mean of 19.3 (SD=3.8) and Cronbach's alpha = .73, with higher scores representing higher levels of work motivation.
Procedures
Follow-Up Rates and Attrition Analysis
Of the 1,273 participants, 824 (65%) completed five interviews, 173 participants (14%) completed four, 122 (9%) 
Proportion in Competitive Employment by Study Condition and Schizophrenia Diagnosis
Figure 1 shows unadjusted mean proportions of patients competitively employed over twenty-four months for: those with schizophrenia treated in experimental programs; those with schizophrenia in control programs; those with other diagnoses in experimental programs; and those with other diagnoses in control programs. Beginning with month three, a distinct pattern emerged in which experimental subjects without schizophrenia did best, followed by experimental subjects with schizophrenia. The proportion in competitive employment was lowest for control subjects with schizophrenia, and somewhat higher for control subjects with nonschizophrenia diagnoses. Visual inspection revealed that these trends were maintained throughout the remainder of the twenty-four-month study period, despite a convergence of the four groups toward the end of the study.
Effects of Study Condition and Diagnosis on Likelihood of Competitive Employment
Multivariate analyses are presented in Table 2 , including an interaction term for study condition by schizophrenia diagnosis. Results indicate significant main effects for treatment group and diagnosis, and their interaction. Experilivered were compared for the two-year study period across all sites. Experimental group subjects received significantly greater amounts than controls of ten different employment services (p<.001), with no significant differences in clinical services received (30).
Statistical Analysis
Multivariate mixed-effects logistic regression was used to analyze the data due to its ability to handle serial correlation, individual heterogeneity, missing data, and inclusion of both fixed and random effects (31, 32). Analyses were run using MIXOR software (33). First, the effects of schizophrenia spectrum diagnosis, study condition, and their interaction were tested, controlling for client characteristics, study site, and attrition. Next, the sample was stratified by diagnosis, and the model was rerun. Average proportional odds ratios were calculated for each model variable from MIXOR parameter estimates. Table 1 presents the demographic and clinical characteristics of study subjects by whether they had a schizophrenia spectrum diagnosis versus other DSM-IV diagnoses. 
Results
Participant Demographic and Clinical Characteristics
Mean Proportion of Participants Employed Competitively per Month of Study Participation by Diagnosis of Schizophrenia and Study Condition
mental condition subjects were significantly more likely to work competitively, while subjects with schizophrenia were less likely to do so. The interaction term for diagnosis and study condition was significant, indicating an advantage for those with schizophrenia treated in the experimental programs versus all other groups combined. The likelihood of competitive employment increased significantly over time, and the effects of time were curvilinear, as shown by the significant time-squared estimate. Thus, the increase in competitive employment experienced by experimental group subjects was attenuated over time, as observed in Figure 1 . Table 3 presents the multivariate model stratified by diagnosis. Comparing results across the two groups, the effect of the experimental study condition was significant and positive for both, with experimental subjects more likely to work competitively than controls. Also consistent across the two groups were positive associations with prior work history, and negative associations with depressive symptoms. Among subjects with schizophrenia only, those with higher levels of positive symptoms were less likely, and those with higher levels of excitement symptoms were more likely, to be competitively employed. Among the subjects with diagnoses other than schizophrenia (most of whom were diagnosed with bipolar disorder or major depressive disorder), higher education and greater work motivation were associated with greater likelihood of competitive employment.
Multivariate Analyses Stratified by Diagnosis
Discussion
The results of this analysis confirm the effectiveness of evidence-based practice supported employment for individuals with schizophrenia. Those with this diagnosis were more likely to work competitively when they received coordinated services from interdisciplinary teams in programs emphasizing rapid job search for employment in socially integrated settings, ongoing support with no time limits, and placements in their preferred fields. Not only did individuals with schizophrenia fare comparatively well in evidencebased practice supported employment programs, they outperformed their counterparts with other diagnoses in control condition programs. This is particularly noteworthy since, at study baseline, individuals with schizophrenia had significantly higher levels of symptoms, greater number of months hospitalized over their lifetimes, younger ages of illness onset, lower education, poorer work histories, and lower work motivation than those without schizophrenia. In addition to diagnosis, three types of symptoms influenced the vocational outcomes of individuals with schizophrenia in this study. The first was positive symptoms, which had a negative impact on the likelihood of competitive employment. Positive symptoms have been associated with poorer vocational performance in prior studies of individuals with schizophrenia (34-36) and may reflect social stigma of coworkers, supervisors and others that negatively impact vocational performance. Second, depressive symptoms also had a negative impact on competitive employment for both those with and without schizophrenia. This link between vocational outcomes and depressive symptoms for individuals with schizophrenia was also found in a study of supported employment by McGurk and colleagues (37). Here, those receiving supported employment plus cognitive training showed significantly greater improvement in PANSS depression subscale scores than did those receiving supported employment alone. As speculated by these authors, reduction in depressive symptoms may result from improved employment outcomes or it may influence the likelihood of vocational success. Third, the positive association between symptoms of excitement and competitive employment among those with schizophrenia was unexpected and somewhat puzzling. It may be that such behaviors represent the ability to advocate for oneself and one's job performance. For those whose syndromes are usually accompanied by disturbance of volition and social avoidance, these behaviors may enable individuals to successfully vie with others for competitive employment. This illness-contextual argument is bolstered by the fact that symptoms of excitement were not associated with greater likelihood of employment for those with diagnoses other than schizophrenia. However, further research is needed to explore this association and understand its implications.
Our results also confirm the critical importance of prior work history for individuals with schizophrenia. This may be because they enter the vocational rehabilitation process at a significant disadvantage in work experience. Their vocational histories often consist of sporadic work attempts (38), a succession of entry level jobs (39), high quit rates and frequent employer terminations through firing or layoff (40), restraint of earnings due to public disability income work disincentives (41), and other employment experiences characterized by failure and hopelessness (42, 43) . Individuals may benefit from interventions early in the illness course that ameliorate career disruptions that are difficult to overcome after long periods of unemployment. They may also benefit from lengthy and intensive periods of on-the-job training, job tryouts, career mentoring, and greater support in early stages of a job, when work and work norms may be unfamiliar. While prior work history was important for both groups, since those with schizophrenia start off with significantly poorer vocational backgrounds, their need may be that much greater.
There are a number of study limitations that should be noted. First, participants did not constitute a nationally representative sample of adults with severe mental illness, limiting generalizability of results. Second, variations among the different supported employment models tested in the experimental condition, as well as the wide array of programs included in the control conditions, limit our ability to address questions of efficacy though not implementation effectiveness. Third, our fidelity measures were developed and applied ex post facto, limiting our ability to longitudinally assess adherence to specific supported employment model ingredients. Fourth, each experimental supported employment program was implemented at the study's outset, while analysis of mature programs might have produced different results. Fifth, after study baseline, interviewers were not blinded to study condition assignment, although most information was self-reported by participants and vocational data were reported by both vocational staff and participants. Sixth, we were not able to perform the SCID at all sites, and use of DSM-IV diagnoses from patients' case records at the remaining sites is a less rigorous method of obtaining valid and reliable diagnoses.
Conclusions
In conclusion, while there were many significant differences at baseline between those with and without schizophrenia (e.g., lifetime months hospitalized, positive symptoms, education, receipt of public disability income), multivariate analysis revealed that these differences did not fully account for the negative effect of a schizophrenia diagnosis on attainment of competitive employment. A significant interaction effect between diagnosis and study condition revealed that those with schizophrenia receiving supported employment had outcomes significantly better than all other participants combined. Thus, provision of supported employment helps to ameliorate some of the barriers faced by people with schizophrenia, and points to the importance of offering supported employment services to all patients. Given recent evidence of this model's effectiveness outside the U.S. (44, 45) and interest in its promotion internationally (46), it has great potential to further the recovery potential of individuals with psychiatric disabilities worldwide.
